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(54) INCORPORATED ANTENNA 

(57)Abstract: 

PURPOSE: To provide an incorporated antenna which is suitable for 
being adopted as a portable radio equipment, is excellent in 
mounting property, is small-sized and has high performance. 
CONSTITUTION: In a portable radio equipment having a flip part 14 
mounted on a radio equipment main body 12 so that it may freely 
open/clos so as to cover at least a part of the main body 1 2, a first 
metal plate 18 is made to be incorporated in the flip part 14 and a 
second metal plate 20 is made to be incorporated in the side of the 
main body 1 2, means 22, 26 connecting the first and second metal 
plates 18, 20 electrically when the flip part 14 is closed and relasing 
the connection when the part 14 is opened are provided, and a high 
frequency signal is fed between the first and second metal plates 
18, 20 by being a prescribed distance away from a connection point. 
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.This document has been translated by computer. So the translation may not reflect the original precisely. 
**** s hows the word which can not be translated. 
.In the drawings, any words are not translated. 



_ . „ . „ , . : — — ~ - - -j 

DETAILED DESCRIPTION 



Detailed Description of the Invention] 
)001] 

[ndustrial Application] This invention relates to the built-in antenna of field radios, such as a portable telephone and a 
ordless telephone machine. 

3002] Conventionally, although mobile communication has developed focusing on marine accident and safety traffic, 
equential service is expanded for an automobile, a vessel, a train, a man, etc. against the background of development 
f a RF circuit technique, a small circuit technique, etc., and it has been contributing to the social activity greatly. In 
scent years, a small portable telephone, a cordless telephone machine, etc. are put in practical use, and anyone is 
pproaching always anywhere the ultimate purpose that a communication link is possible. 

3003] While people carry around, in order to use walkie-talkie terminals, such as a portable telephone and a cordless 
slephone machine, naturally a miniaturization and lightweight-ization are required. However, in the walkie-talkie 
srminal equipment by which current utilization is carried out, about 150 cc and a cordless telephone machine are about 
20 cc, and a portable telephone is in the situation that it must be said that it is still too large for putting into a chest 
•ocket etc. and always carrying around. Therefore, a miniaturization of the components used for the interior of a device 
3 desired. 

0004] Since these migration communication terminal devices are what communicates with a base station or an other 
tation using a wireless circuit, the antenna for naturally outputting or inputting an electric wave is needed, and the 
ainiaturization of the antenna contributed to the miniaturization of a migration communication terminal device is 
lemanded. 
0005] 

Description of the Prior Art] Generally the whip antenna as shown in drawing 7 is used conventionally. That is, the 
od-like whip antenna 3 is attached in the body 2 of a walkie-talkie possible [ a drawer and receipt ]. This whip antenna 
i cflfttake large gain in the condition of having pulled out from the body 2 of a walkie-talkie, as shown in drawing 7 
A), 

0006] However, since an antenna element will be covered with the hand of the user holding a body 2 as the gap G 
>etv£een a whip antenna 3 and the shielding case 4 held in the body 2 of a walkie-talkie becomes very small as shown 
n drawing 7 (C), and shown in drawing 7 (B) if a whip antenna 3 is held in the body 2 of a walkie-talkie, when it holds 
n a body, there is a problem that gain is low. 

0007] Moreover, when using it, the actuation which pulls out a whip antenna from a body one by one is required, 
furthermore, since the frequency where a whip antenna is taken in and out is high, mechanical endurance is low, and 
vhen a mechanical shock is added to an antenna, with a whip antenna pulled out, there is a problem of being easy to 
leform easily. 

0008] In order to compensate such a fault of a rod-like whip antenna, by recently, the antenna of the built-in type 
;alled reverse F antennas as shown in drawing 8 is used partly. Drawing 8 (A) shows reverse F antennas 5 held in the 
>ody 2 of a walkie-talkie, and drawing 8 (B) shows the condition of having removed the body 4 of a walkie-talkie, 
espectively. 

0009] In drawing 8 (B), 7 is a shorting bar which connects an antenna element 6 with a shielding case 4 too hastily, 
ind the feeder 8 which carries out predetermined distance alienation from this shorting bar 7, and supplies electric 
)ower to an antenna element 6 is formed. The feeder 8 is connected to the transceiver circuit 9. 
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)010] Although these reverse F antennas 5 resonate on the frequency which sets the periphery of an antenna element 6 
> lambda/4 or lambda/2 and operate as an antenna, they can attain a miniaturization further by the approach of adding 
apacity at the tip of an antenna element equivalent. 

)01 1] By mounting these reverse F antennas in the interior of the body of a walkie-talkie, the fault of the whip antenna 
f the shape of a rod mentioned above is suppliable as follows. That is, although gain falls in a whip antenna at the time 
f receipt, since reverse F antennas are designed so that optimal characteristics can be realized in the condition of 
aving been built, there is no change of gain. Moreover, the effect of [ when a user holds a body ] can be reduced by 
hoosing a helicopter loading site the optimal. 

3012] Since it is operating in the condition of having been built, about operability always, special operability is 
nnecessary. Moreover, since there is no mechanical wear etc., it operates semipermanently. Since it is furthermore 
arried in the interior of a case about the mechanical strength, the usual mechanical shock has the advantage of being 
atisfactory. 
0013] 

Problem(s) to be Solved by the Invention] Since it must be carried in the interior of a opposite side case although the 
ault of a stick antenna is suppliable with an antenna built-in type [, such as reverse F antennas, ] as mentioned above, it 
tas the fault of being contrary to the miniaturization required of a pocket device. 

0014] With the built-in antenna currently used for the portable telephone of current and a 800MHz band etc., the 
niniaturization is considerably attained for the volume with 3.7 cc. It is still required that a stick antenna can be 
ealized by about one cc or to attain a miniaturization further from it being large compared with other electrical parts. 
0015] The place which this invention is made in view of such a point, and is made into the purpose has the good 
nounting nature suitable for adopting it as a field radio, and it is offering an antenna small and highly efficient built-in 
ype. 
0016] 

Means for Solving the Problem] In the field radio which has the flip section attached free [ closing motion ] to this 
>ody so that this invention might cover some bodies [ at least ] of a walkie-talkie, in order to solve the technical 
>roblem mentioned above While making the 1st metal plate build in said flip section, the 2nd metal plate is made to 
mild in this body side. When said flip section is closed, said 1st and 2nd metal plates are connected electrically, and 
vhen it opens, the built-in antenna characterized by establishing a means to open this connection, carrying out 
redetermined distance alienation from said node, and supplying electric power in a RF signal between said 1st and 2nd 
netal plates is offered. 
0017] 

Function] Since the 1st and 2nd metal plates are electrically connected when the flip section is closed, a built-in 
intenna operates in the reverse F modes. Since connection of the 1st and 2nd metal plates is wide opened when the flip 
iection is opened, the 1 st and 2nd metal plates operate in dipole mode. 

00$8] Thus, when the flip section is opened by changing the mode of operation of an antenna in the time of opening 
ivith the time of closing the flip section, even if reverse F structure changes, it can prevent that the gain of an antenna 
falls. 
00l9] 

"Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. If drawing 1 is 
referred to first, the appearance of field radios, such as a portable telephone suitable for this invention being applied, is 
shown. A field radio 10 is constituted from the flip section 14 attached free [ closing motion ] by the pivot pin 16 by the 
Dody 12 of a walkie-talkie, and this body 12 of a walkie-talkie. 

[0020] As shown in drawing 1 (A), when it closes to the body 12 of a walkie-talkie, the flip section 14 covers some 
bodies 12 of a walkie-talkie, and protects the key switch which is attached in the body 12 of a walkie-talkie and which 
is not illustrated. 

[0021] A microphone can bring the distance of the loudspeaker which is attached in the flip section 14, and is attached 
in the body 12 of a walkie-talkie even if it miniaturizes the walkie-talkie itself when the flip section 14 is opened, as 
shown in drawing 1 (B), and the microphone formed in the flip section 14 close to human-engineering-distance. 
[0022] If drawing 2 is referred to, the sectional view of the field radio having the antenna of this invention is shown, 
drawing 2 (A) shows drawing of longitudinal section, and drawing 2 (B) shows the B-B line sectional view of drawing 
2 (A), respectively. 



)023] The antenna element 18 is built in the flip section 14, and the earth plate 20 of an antenna is carried near the 
eld which counters the flip section 14 of the body 12 of a walkie-talkie. It is desirable to form an antenna element 18 
nd an earth plate 20 from a copper plate or a stainless steel plate. 

3024] In order to take adjustment with the RF circuit inside a walkie-talkie, and an antenna element 18, as shown in 
rawing 2 (A), when the flip section 14 is closed, the shorting bar 22 which connects an antenna element 18 and an 
arth plate 20 electrically is formed. 

3025] Electric power is supplied to the RF signal from the transceiver circuit established in the body 12 of a walkie- 
ilkie by the antenna element 18 in a feeder 24. By changing distance, physical relationship, etc. of width of face, and a 
horting bar 22 and a feeder 24 of a shorting bar 22, it is adjusted so that the optimal adjustment condition between the 
IF circuits and antenna elements 18 which were built in may be acquired. 

0026] Generally, since the body 12 of a walkie-talkie is carried in the key switch etc. by the wrap part, the flip section 
4 needs to provide a certain amount of tooth space. Since the built-in antenna of this invention is constituted using the 
Doth space, the miniaturization of a field radio can be attained that there should be only a tooth space in which an earth 
date 20 and an antenna element 18 are carried, respectively in the body 12 of walkie-talkie, and flip section 14 side. 
0027] Reference of drawing 3 shows the expanded sectional view of the connection of the antenna element 18 of an 
sample and earth plate 20 which were mentioned above. The semicircle arc section 26 which carried out 
►redetermined distance alienation with the pivot pin at the circumference of the pivot pin 16 is formed at the tip of the 
horting bar 22 for connecting an antenna element 1 8 with an earth plate 20 too hastily in one. 

0028] When the flip section 14 is closed, as shown in drawing 3 (A), end 26a of the semicircle arc section 26 contacts 
in earth plate 20, and an antenna element 18 connects with an earth plate 20 too hastily. Therefore, since the built-in 
intenna of this invention serves as reverse F structures in this case, it operates in the reverse F modes. 
0029] The schematic diagram of the built-in antenna of this invention example when closing the flip section to 
Irawing 4 (A) is shown. Drawing 4 (B) is the equal circuit. 
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:laims 



Claim(s)] 

Claim 1] In the field radio which has the flip section (14) attached free [ closing motion ] to this body (12) so that 
ome bodies [ at least ] of a walkie-talkie (12) might be covered While making the 1st metal plate (18) build in said flip 
ection (14), the 2nd metal plate (20) is made to build in this body (12) side. When said flip section (14) is closed, they 
ire said 1st and 2nd metal plates (18 20). It connects electrically. A means to open this connection when it opens (22 
16) It prepares, predetermined distance alienation is carried out from said node, and they are said 1st and 2nd metal 
>lates (18 20). Built-in antenna characterized by supplying electric power in a RF signal in between. 
Claim 2] Said 1st and 2nd metal plates (18 20) Built-in antenna according to claim 1 characterized by establishing two 
>r more holes at least in one side. 
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